Background: Meeting place-of-death preferences is an important measure of the quality of end-of-life care. Systematic review shows that 42% of end-stage kidney disease patients prefer home death. Little research has been undertaken on place of death. Aim: To understand patterns of place of death in patients with end-stage kidney disease known in one UK renal unit. Design: A retrospective cohort study of all patients with chronic kidney disease stage 4-5, age ⩾75 and known to one UK renal unit, who died between 2006 and 2012. Patients were categorised into three management pathways: haemodialysis, conservative and pre-dialysis. Results: A total of 321 patients (mean age, 82.7; standard deviation, 5.21) died (61.7% male). In all, 62.9% died in hospital (95% confidence interval, 57.5%-68.1%), 21.8% died in their usual place of residence (95% confidence interval, 17.5%-26.6%) and 15.3% died in an inpatient palliative care unit (95% confidence interval, 11.6%-19.5%). Management pathway and living circumstances were most strongly associated with place of death. Patients on the conservative pathway had four times the odds of dying out of hospital (odds ratio, 4.0; 95% confidence interval, 2.1-7.5; p < 0.01). Patients living alone were less likely to die out of hospital (odds ratio, 0.3; 95% confidence interval, 0.1-0.6; p < 0.01). There were also changes in place of death over time, with more patients dying out of hospital in 2012 compared to 2006 (odds ratio, 3.1; 95% confidence interval, 1.0-9.7; p < 0.05). Conclusion: Most patients with end-stage kidney disease die in hospital, but patients managed without dialysis are significantly more likely to die outside of hospital. Planning ahead is key to be able to meet preference for place of death.
Introduction
Meeting preferences for place of death is an important measure of the quality of end-of-life care provided. A survey conducted in the United Kingdom found that two-thirds of the public would prefer to die at home. 1, 2 Systematic review of 210 studies reported preferences for over 100,000 people from 33 countries. Preferences for dying at home ranged from 31% to 87% for patients, 25% to 64% for caregivers and 49% to 70% for the public. 3 Preference for home death in non-malignant conditions varies in comparison. Just under half of people with advanced non-malignant conditions reported a preference for home death 4 and in end-stage kidney disease has been estimated at 42%. 4 Data suggest recent increases in the number of home and hospice deaths in line with these preferences; however, hospital remains the most common place of death. 5, 6 These changing trends may reflect implementation of the National End-of-life Care Programme in the United Kingdom. In England and Wales, home deaths have increased from 18.3% to 20.8% (between 2004 and 2010), although the rise was more pronounced in cancer compared to non-cancer. 7 There is marked incongruence between preferred and actual place of death, most pronounced in non-cancer diagnoses. 8 Several factors have been shown to be associated with place of death. 5 Marital status is the second most important factor, after type of cancer; married people were more likely to achieve a home death than those who were single, divorced or widowed. 5 Furthermore, a systematic literature review for patients with non-malignant conditions identifies that the presence of a family or informal carer is a key component in achieving a home death. 4 The number of people with non-malignant conditions accessing specialist palliative care services is increasing, and within hospital and outpatient services now accounts for at least 20% of all diagnoses. 9 In specialist palliative care inpatient units, the proportion of patients with a non-malignant diagnosis has increased from 3% in 1998 to 11% in 2011. 9
Aim
To understand patterns of place of death in patients with end-stage kidney disease known to one UK renal team.
Design
Study design was a single-centre retrospective cohort study. Patients with chronic kidney disease stage 4-5, age 75 and above, and known to 1 UK renal team, who died over a 7-year period (2006-2012) were included. Endstage kidney disease is recognised as a disease of older people and therefore due to small numbers, patients under the age of 75 were excluded from analysis. Patients were identified by the renal team and included the following three management pathways: haemodialysis (currently receiving dialysis), conservative (treatment without dialysis) and pre-dialysis (estimated glomerular filtration rate < 20 but not receiving dialysis). The pre-dialysis management pathway includes patients who do not yet require renal replacement therapy and have not chosen the conservative care pathway. These patients are being actively educated and prepared for dialysis. The conservative management pathway was categorised using existing guidelines (International Society of Nephrology). Management excludes dialysis but does include interventions to delay progression of disease, shared decision making, active symptom management, advance care planning, psychological support, social and family support, and cultural and spiritual domains of care. 10 Patients receiving peritoneal dialysis were excluded due to small numbers. Demographic and clinical variables were collected including management pathway and living circumstances, variables known to be associated with place of death. 4, 5, 11 Living circumstances were divided into the following categories: living with a family member, living alone, living in a care home or living circumstances not documented. Data were not available for preference of place of death. Place of death was categorised as hospital, usual place of residence or inpatient palliative care unit. Multi-variable regression analysis was undertaken to determine the relationship with place of death. 
Results
A total of 321 patients were included. Patient characteristics are shown in Table 1 . Mean age was 82.7 (standard deviation (SD), 5.21). In total, 61.7% were male; 62.9% died in hospital (95% confidence interval (CI), 57.5%-68.1%), 21.8% died in their usual place of residence (95% CI, 17.5%-26.6%) and 15.3% died in an inpatient palliative care unit (95% CI, 11.6%-19.5%). A total of 202 Implications for practice, theory or policy • • Planning ahead is key to be able to meet preference for place of death.
• • This is particularly important for patients receiving dialysis and those living alone.
patients died in hospital: 35 pre-dialysis, 100 haemodialysis and 67 conservative management pathway. In all, 70 patients died in their usual place of residence: 4 pre-dialysis, 16 haemodialysis and 50 conservative management pathway. A total of 49 patients died in a hospice: 1 predialysis, 19 haemodialysis and 29 conservative management pathway. These data are also presented in Graph 1.
In all, 42.1% of deaths were in the haemodialysis management group (95% CI, 36.7%-47.5%), 45.5% in the conservative management group (95% CI, 40.1%-60.0%) and 12.5% in the pre-dialysis management group (95% CI, 8.9%-16.1%). Management pathway and residential setting were most strongly associated with place of death. There were also changes in place of death over time. Patients in the conservative (non-dialytic) pathway had four times the odds of dying out of hospital (odds ratio (OR), 4.0; 95% CI, 2.1-7.5; p < 0.01) ( Table 2 ). Patients living alone were less likely to die out of hospital (OR, 0.3; 95% CI, 0.1-0.6; p < 0.01) ( Table 2 ). Those where living status was not documented were less likely to die out of hospital (OR, 0.4; 95% CI, 0.2-1.0; p < 0.05) ( Table 2) . Patients living in a care home had 5.2 times the odds of dying out of hospital (OR, 5.2; 95% CI, 1.8-15.0; p < 0.01) ( Table 2 ). Patients dying in 2012 had 3.1 times the odds of dying out of hospital when compared to patients dying in 2006 (OR, 3.1; 95% CI, 1.0-9.7; p < 0.05) ( Table 2 ). The increase in out-of-hospital deaths is predominantly seen in the conservative management group although a trend is noticeable in all management pathways (Table 3, Graph 2).
Discussion
Despite preference for a home death, this study confirms that most patients with end-stage kidney disease die in hospital. This study shows that place of death varied by management pathway, consistent with national data, and out-of-hospital deaths are highest in the group of patients managed conservatively. In this unit, patients managed conservatively are reviewed in a dedicated clinic, and consultations maintain focus on symptoms and preferences for place of care and death. In comparison, patients receiving haemodialysis spend nearly 50% of their time in a health setting. Furthermore, it is the experience of this unit that both patients in the pre-dialysis and haemodialysis groups are at a higher risk of sudden death. All of these factors need further exploration in future studies.
Although not statistically significant, these data suggest that older people are more likely to die in hospital. This could be the result of an ageing population, increasing frailty and the presence of multi-morbidity. Absence of a care giver at home may be a factor. Furthermore, this study identified that patients living in a care home had five times the odds of dying out of hospital. It may be that this cohort of patients has more detailed care plans, but the full reasons for this need further research. This study identifies factors associated with place of death in this population including management pathway and place of residence. This supports previous work and highlights the importance of considering management pathway and living circumstances, so we are able to better meet preferences for place of death in this population. 11, 13 This study also demonstrates a change over time, with more patients dying out of hospital in 2012 when compared to 2006 (Graph 3). This may represent the impact of palliative care service development within this renal unit for conservatively managed patients (through the Advanced Renal Care Project) 14 and is important to consider when planning services in the future. This study was limited to the data available and we were therefore unable to analyse and compare patients' preferred place of death with their actual place of death. Preferences regarding place of death have been highlighted as an important aspect of advance care planning and future work could incorporate this. We were also unable to specifically investigate the effect of cause of death on place of death. It is possible that cause of death may explain some of the difference in place of death in the different management groups. These are important considerations when collecting data in the future, so that we can better meet preference for place of death in this population.
Conclusion
This article identifies key factors, which may influence place of death in renal disease, in particular renal management pathway, living circumstances and development of palliative care services. For patients receiving dialysis and those living alone, planning ahead is key to be able to meet preference for place of death.
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